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AMENDMENTS TO THE CLAIMS 

1. (Currently amended) A magnetron sputtering apparatus comprising: 
a vacuum chamber; 
a target; 

a cathode holding the target in the vacuum chamber; 
a substrate; 

an anode holding the substrate and being allocated l ocated above the cathode so as to 
face the substrate toward the target on the cathode; 

a permanent magnet assembly generatin&a magnetic field and being allocated located 
under the cathode; and 

a rotation controller rotating the permanent magne t assembly around an axis so as to 
sm*-with rotation occuirtrifl n n almost a center of the targe t as the axis . 

the permanent magne t assembly further comprising: 

abase; 

a first permanent magnet being fixed on the base in the middle; and 

a second permanent magnet in a ring shape being fixed in a peripheral area of the base 
so as to surround the first permanent magnet, 

wherein a magnetic polarity of the second permanent magnet is inverse with respect to 
a magnetic polarity of die first permanent magnet, and 

wherein magnetic field strength of the second permanent magnet is weaker than 
magnetic field strength of the first permanent magnet, and 

wherein the permanent magnet assembly is formed such that a p l ane constituted bv a 
top surface of the first permanent magnet and another ton surface of the second 
permanent magnet is sl anted with respect to a surface of the targ et in a eyfadrieal nhnp* 
of which top portion io out diagonally, 
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— the magnotron sputtering app nrnh n in rhnrnctorig od in th ai d m umm aaunt magnot is 
perpendicularly allocated on atop of tho axis of rotation of tho rotation control^ . 

2. (Currently amended) The magnetron sputtering apparatus in accordance with claim 1, 
wherein the first permanent magnet is fixed on a middle of the base in tho middle with 
sfei&gg -wherein a center axis of the first permanent magne t is shifted eccentrically with 
respect to a-;&e_center of rotation of the permanent magnet assembly^- asd 

— wherein tho pormanont niaguet is eithor in a cylindrical shape of which top portion i s 
cut diagonally or in a ohapo having different hoighto of which height stops down 
gradually from one end to tho otlior . 

3. (Currently amended) %e-Amagnetron sputtering apparatus in accordance with olaim 
■ k-Comprising: 

a vacuum chamber: 
a target: 

a cathode h olding the target in the vacuum chamber: 

_ a substrate: 



— an anode holding the substrate and bei ng located above the cathode so as to face the 
substrate toward the target on the cathode; 

— a permanent magnet assembly generati ng magnetic field and being located under the 
cathode: and 

— a rotation controller rotating the per manent magnet assembly around an axis with 
rotation occ urring on a center of the target as the axis. 

the permanent magne t assembly further comprising: 

a base; 
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a first permanent magnet being fixed o n a middle of the base in the middle with 
sfe&ng-wherein a center axis of the first permanent magne t is shifted eccentrically with 
respect to a-the_center of rotation of the permanent magnet assembly : and 

a second permanent magnet in a ring shape being fixed in a peripheral area of the base 
so as to surround the first permanent magnet[[,]]- 

wherein a magnetic polarity of the second permanent magnet is inverse with respect to 
a magnetic polarity of the first permanent magnet[[J]^and 

wherein magnetic field strength of the second permanent magnet is weaker than 
magnetic field strength of the first permanent magnet;-aad 

— wherein top surfaces of tho first and s e cond perman e nt magneto pro made to be flat 
horizontally and in parallel with the base resp e ctiv ely, 

4. (Currently amended) The magnetron sputtering apparatus in accordance with claim 1, 
further comp rising: 

— a wedge shaped member having a predetermined slant angle being located between 
the rotatio n controller and the permanent magnet assembly: and 

— wherein a top surface of the member con tacting a bottom surface of the base is slanted " 
with respect to the tar get 

whoroin tho permanent , magnet ia shaped into that top surfaces of tho firot and second 
permanent magnots arc mado to bo flat horizontally and in parallel with tho base 
r e spectively; 

— th e magnotron sputtering apparatus is oharactorigod in that tho p e rmanent magnet is 
allocat e d on a top of the nvio ef-retatte» "f the rftntion controllor on a rlnnt vrith rcjpoct 
to th e axis of rotation of th e rotation controller . 
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5. (Currently amended) The magnetron sputtering apparatus in accordance with claim4- 
2, further com prising: 

. a wedge shaped member having a p red etermined slant angle being lo cated between 
the rotati on controller and the permanent magnet assembly: and 

wherein a top surface of th e m e m ber contacting a bottom surface of the base is slanted 
with respect to the targ et 

wherein the first permanent magnet is fixed on thc - base in tho middle with shifting a 
center axis of the first permanent magnet ecccntrioally wi t h rospoct to a c cntci uf lulot i o n 
of th e permanent magnet; an d 

wherein the p e rman ent magnet is shaped into that top surfaces of the first and second 
permanent magnets arc made to bo flat horizontally and in parallel with tho base 
r es pectiv e l y^ 

— the magnetron sputtering apparatus is characterized in that the permanent magnet is 
allocat e d on a top of tho ar il o f rotation of th o rotati o n controller on a slant with rcopoct 
to tho axis of rotation of the rotation conU-olIcr . 

6. (Currently amended) A magnetron sputtering apparatus comprising: 
a vacuum chamber; 
a target; 

a cathode holding the target in the vacuum chamber; 
a substrate; 

an anode holding the substrate and being aHeeated -located above the cathode so as to 
face the substrate toward the target on the cathode; and 

a permanent magnet assembly generating magnetic field and being allooatcd located 
under the cathode[[J]; 

the permanent magne t assembly further comprising: 
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a first permanent magnet provided with a sliding mechanism for sliding the first 
permanent magnet horizontally with respect to the target, being aHeeated -located i n the 
middle of the-targe t base : and 

a second permanent magnet being fixed in a peripheral area of the-tafg©t_basei[[J] 
wherein a magnetic polariry -the N-pole o f the seeeftd-firslpermanent magnet « 
inverse with respect to a magnetic polarity -faces toward the target and the. S^ lr. nf th» 
fi^Secondjjermanent magne t faces toward ths t§rg efc[[,jj and 

wherein magnetic field strength of the second permanent magnet is weaker than 
magnetic field strength of the first permanent magnets-afid 

— wherein a top surface of the second pcrmnnont inagnot is in parall e l with a top surface 
e f th e first permanent magnet . 
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